What Can Be Learned from Diffusion Tensor Imaging from a Large Traumatic Brain Injury Cohort?: White Matter Integrity and Its Relationship with Outcome.
Traumatic axonal injury (TAI) contributes significantly to mortality and morbidity after traumatic brain injury (TBI), but its identification is still a diagnostic challenge because of the limitations of conventional imaging techniques to characterized it. Diffusion tensor imaging (DTI) can indirectly identify areas of damaged white matter (WM) integrity by detecting water molecule diffusion alterations. Therefore, DTI may improve detection and description of TAI lesions after TBI. We have obtained DTI data from 217 patients with moderate to severe TBI acquired at a median of 19 days after TBI, and patient DTI metrics were compared with data obtained from 58 age-matched healthy controls. Region of interest (ROI) method was applied to obtain mean fractional anisotropy (FA) value in 28 WM fiber bundles susceptible to TAI. Our main results were that when we compared patients with controls, patients, regardless of TBI severity, showed significantly reduced mean FA in almost all ROI measured. We found statistically significant correlation between FA metrics and some demographic, clinical, and conventional imaging characteristics. Additionally, these FA metrics were highly associated with outcome assessed at hospital discharge and at 6 and 12 months after TBI. We conclude that FA reduction in the subacute stage after TBI assessed by DTI may be a useful prognostic factor for long-term unfavorable outcome.